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Amendment under 37 C.F.R. § 1.116 
U.S. Appln. No. 09/942,764 

identifying a natural period of the ink pressure fluctuation in the pressure chamber of the 
assembled recorqing head based on a plurality of measurements; and 

classifyinathe assembled recording head into a plurality of ranks, based on the measured 
identified natural piriod. 



2. (Previouslv Amended) The manufacturing method as set forth in claim 1, wherein the 
identifying step includes the steps of: 

supplying an ewluation signal including at least an excitation element which excites the 
ink pressure fluctuation,^nd an ejection element which follows the excitation element to eject 
the ink droplet from the npzzle orifice; 

measuring an ejected amount of the ink droplet at plural times while varying a time 
period between a termination end of the excitation element and an initial end of the ejection 
element; and 

identifying the naturalperiod based on a correlation between the time period and the 
measured ink amount. 



3. (Previously Amended|| The manufacturing method as set forth in claim 2, wherein the 
time period includes at least: 

a first time period which is determined such that the ejected ink amount becomes 
minimum when the natural periodlis as per a designed criterion; 

a second time period whicrais shorter than the first time period; and 
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a third time period which is longer than the first time period. 




4. (Original) The manufacturing method as set forth in claim 1, wherein the measuring 
step includes the steps M: 

supplying an evaluation signal including at least an excitation element which excites the 
ink pressure fluctuation, amd an ejection element which follows the excitation element to eject 
the ink droplet from the nozzle orifice; 

measuring an ejected^peed of the ink droplet at plural times while varying a time period 
between a termination end of me excitation element and an initial end of the ejection element; 



and 



identifying the natural pemod based on a correlation between the time period and the 



measured ejection speed. 



5. (Previously Amended) Tn^ manufacturing method as set forth in claim 4, wherein the 
time period includes at least: 

a first time period which is determined such that the ejection speed becomes minimum 
when the natural period is as per a designed criterion; 

a second time period which is shorter than the first time period; and 

a third time period which is longer than the first time period. 
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6. (Previously Amended) The manufacturing method as set forth in claim 2, wherein 
duration of the excitation element is equal to the natural period as per a designed criterion or less. 



7. (Original) TheVianufacturing method as set forth in claim 6, wherein the duration of 
the excitation element is equal to one half of the natural period as per the designed criterion or 
less. 



8. (Currently AmendeH) The manufacturing method as set forth in claim 1, wherein the 
plurality of ranks includes at least a first rank which indicates the measured identified natural 
period is as per a designed criterion, a second rank which indicates the measured natural period 
is shorter than the designed criterion, and a third rank which indicates the measured natural 
period is longer than the designed criterion. 



9. (Original) The manufacturing method as set forth in claim 1, further comprising the 
step of indicating the classified rank oil the assembled recording head. 



10. (Original) The manufacturir(g method as set forth in claim 9, wherein the classified 
rank is indicated by a symbol. 



11. (Original) The manufacturing method as set forth in claim 9, wherein the rank is 
determined with regard to the respective nozzle rows; and 
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wherein me rank is indicated by a symbol which indicates a combination of the classified 
ranks of the respecwve nozzle rows. 

12. (OriginaOyThe manufacturing method as set forth in claim 9, wherein the classified 
rank is indicated by coaed information which is readable by an optical reader. 

13. (Original) The manufacturing method as set forth in claim 1, further comprising the 
steps of: \ 

providing a memorw and 

storing electrically irtormation indicating the classified rank in the memory. 

14. (Original) A meth&d of driving the ink jet recording head manufactured by the 
method as set forth in claim 1, comprising the steps of: 

providing a drive signal mcluding at least one wave element having a control factor 
which is defined in accordance with the classified rank; and 

supplying the drive signal lo the pressure generating element. 

15. (Original) The driving method as set forth in claim 14, wherein the drive signal is 
provided with an ejection element which ejects an ink droplet from the nozzle orifice and a 
damping element which follows the €|ection element to damp vibration of a meniscus of the ink 
in the nozzle orifice; and * 
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whereim a control factor of the damping element is defined in the drive signal provision 
step. \ 

16. (Original) The driving method as set forth in claim 14, wherein the drive signal is 
provided with a charajcteristics changing element which changes ejection characteristics of the 
ink droplet; and \ 

wherein a control factor of the characteristics changing element is defined in the drive 
signal provision step. \ 

17. (Original) An inV jet recording apparatus, comprising: 

an ink jet recording hmd, manufactured by the method as set forth in claim 1; and 
a waveform controller, which provides a drive signal including at least one wave element 
having a control factor which is Hefined in accordance with the classified rank. 

18. (Original) The recording apparatus as set forth in claim 17, wherein the drive signal 
is provided with an ejection elementVvhich ejects an ink droplet from the nozzle orifice and a 
damping element which follows the ejection element to damp vibration of a meniscus of the ink 
in the nozzle orifice; and \ 

wherein the waveform controller Vlefines a control factor of the damping element. 
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19. (Previously Amended) The recording apparatus as set forth in claim 17, wherein the 
drive signal is prowded with a drive pulse including: 

an expansioAelement, which expands the pressure chamber such an extent that an ink 
droplet is not ejected Trom the nozzle orifice; 

an ejection element, which follows the expansion element to contract the pressure 
chamber to eject an ink aroplet from the nozzle orifice; 

a holding element! which follows the ejection element to hold the contracted state of the 
pressure chamber for a predetermined duration; and 

damping element, vmich follows the holding element to expand the pressure chamber to 
damp vibration of a meniscus of the ink in the nozzle orifice; and 

wherein the waveforrA controller defines the duration of the holding element. 

20. (Previously Amended) The recording apparatus as set forth in claim 17, wherein the 
drive signal is provided with a dmve pulse including: 

an expansion element, whLh expands the pressure chamber to pull a meniscus of ink in 
the nozzle orifice toward the pressiire chamber; 

an ejection element, which f&llows the expansion element to contract the pressure 
chamber to eject a center portion of tme meniscus as an ink droplet; and 

a damping element, which follows the ejection element to expand the pressure chamber 
to damp vibration of the meniscus; and 

wherein the waveform controller defines the duration of the damping element. 
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21. (Previously Amended) The recording apparatus as set forth in claim 17, wherein the 
drive signal is provmed with a drive pulse including: 

an ejection pillse, which ejects an ink droplet from the nozzle orifice; 

a damping pulse, which follows the ejection pulse to damp vibration of a meniscus of ink 

in the nozzle orifice; aim 

a connecting element, which connects a termination end of the ejection pulse and an 
initial end of the damping pulse; and 

wherein the wavefarm controller defines duration of the connecting element. 

22. (Previously Amended) The recording apparatus as set forth in claim 17, wherein the 
drive signal is provided with^ plurality of drive pulses for driving the pressure generating 
element and a connecting element which connects a termination end of a preceding drive pulse 
and an initial end of a subsequent drive pulse; and 

wherein the waveform controller defines duration of the second connecting element. 

23. (Original) The recording apparatus as set forth in claim 17, wherein the drive signal 
is provided with a characteristics changing element which changes ejection characteristics of an 
ink droplet; and \ 

wherein the waveform contr&ller defines a control factor of the characteristics changing 

element. \ 
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24. (Previously Amended) The recording apparatus as set forth in claim 23, wherein the 
drive signal is prowded with a drive pulse including: 

an expansion element, which expands the pressure chamber such an extent that an ink 
droplet is not ejectedjand 

an ejection element, which follows the expansion element to contract the pressure 
chamber to eject an inladroplet from the nozzle orifice; and 

wherein duration of at least one of the first expansion element and the first ejection 
element is defined by theiwaveform controller. 

25. (Previously Amended) The recording apparatus as set forth in claim 23, wherein the 
drive signal is provided with a drive pulse including: 

an expansion elemerit, which expands the pressure chamber such an extent that an ink 
droplet is not ejected; and l 

an ejection element, \wiich follows the expansion element to contract the pressure 
chamber to eject an ink dropleufrom the nozzle orifice; and 

wherein a potential difference between an initial end and a termination end of at least one 
of the expansion element and the ejection element is defined by the waveform controller. 

26. (Previously Amendedft The recording apparatus as set forth in claim 23, wherein the 
drive signal is provided with a drive pulse including: 
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an expansion element, which expands the pressure chamber such an extent that an ink 
droplet is not ejebted; 

a holding \lement, which follows the expansion element to hold the expanded state of the 
pressure chamber; fend 

an ejection element, which follows the expansion element to contract the pressure 
chamber to eject an ink droplet from the nozzle orifice; and 

wherein the waveform controller defines duration of the holding element. 

27. (PreviouslylAmended) The recording apparatus as set forth in claim 23, wherein the 
drive signal is provided with a pulse including: 

an expansion element, which expands the pressure chamber to pull a meniscus of ink in 
the nozzle orifice toward |he pressure chamber; and 

an ejection element, which follows the expansion element to contract the pressure 
chamber to eject a center p&rtion of the meniscus as an ink droplet; and 

wherein duration of at least one of the expansion element and the ejection element is 
defined by the waveform controller. 

28. (Previously AmenHed) The recording apparatus as set forth in claim 23, wherein the 
drive signal is provided with aUrive pulse including: 

an expansion element, which expands the pressure chamber to pull a meniscus of ink in 
the nozzle orifice toward the pressure chamber; and 
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an ejection \lement, which follows the expansion element to contract the pressure 
chamber to eject a cetjter portion of the meniscus as an ink droplet; and 

wherein a potential difference between an initial end and a termination end of at least one 
of the expansion element and the ejection element is defined by the waveform controller. 

29. (Previously Amended) The recording apparatus as set forth in claim 23, wherein the 
drive signal is provided witrRa drive pulse including: 

an expansion element! which expands the pressure chamber to pull a meniscus of ink in 
the nozzle orifice toward the pressure chamber; 

a holding element, whicn follows the expansion element to hold the expanded state of the 
pressure chamber; and \ 

an ejection element, whichWoUows the holding element to contract the pressure chamber 
to eject a center portion of the menkcus as an ink droplet; and 

wherein the waveform controller defines duration of the holding element. 

30. (Currently Amended) The Mriving method as set forth in claim 14, wherein the 
plurality of ranks includes at least a firsfi rank which indicates the measur e d identified natural 
period is as per a designed criterion, a second rank which indicates the measured natural period 
is shorter than the designed criterion, andia third rank which indicates the measured natural 
period is longer than the designed criterioiV 
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31. (Ori^nal) The recording apparatus as set forth in claim 17, further comprising: a 
memory, which electrically stores information indicating the classified rank, the memory 
electrically connected to the waveform controller. 

32. (Original) The recording apparatus as set forth in claim 17, further comprising: 
a rank indicatorAprovided with the recording head to indicate the classified rank thereof 

so as to be optically reacmble; and 

an optical reader, Ivhich optically reads the classified rank indicated by the rank indicator, 
wherein the wavemrm controller acquires the classified rank read by the optical reader. 

33. (Original) The recording apparatus as set forth in claim 17, wherein the pressure 
generating element is a piezoelectric vibrator. 

34. (Original) The recording apparatus as set forth in claim 17, wherein the pressure 
generating element is a heatinaelement. 

35. (Currently Amendecl) A An ink jet recording head, manufactured comprising a rank 
indicator, which indicates one onthe ranks classified by the method as set forth in any one of 
claims 1 to 13, 38 or 39 claim 1 . I 
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36. (dmginal) The recording head as set forth in claim 35, wherein the pressure 
generating elemeht is a piezoelectric vibrator. 



37. (Original) The recording apparatus as set forth in claim 35, wherein the pressure 
generating element is a heating element. 



38. (Previously Added) The manufacturing method as set forth in claim 4, wherein 
duration of the excitatio\i element is equal to the natural period as per the designed criterion or 
less. 



39. (Previously Adaed) The manufacturing method as set forth in claim 38, wherein the 
duration of the excitation elqnent is equal to one half of the natural period as per the designed 
criterion or less. 



40. (New) The Inkjet recording head as set forth in claim 35, wherein the classified rank 
is indicated by a symbol. 



41. (New) The ink jet recording head as set forth in claim 35, further comprising a 
plurality of nozzle rows; 

wherein the rank is determined with regard to the nozzle rows; and 
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wherein tharank is indicated by a symbol which indicates a combination of the classified 
ranks of the nozzle rows. 

42. (New) The kk jet recording head as set forth in claim 35, wherein the classified rank 
is indicated by coded inf&rmation which is readable by an optical reader. 

43. (New) The inkjbt recording head as set forth in claim 35, further comprising a 
memory which electrically stVes information indicating the classified rank. 
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